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thors kept the turkey outside the subfamily Phasianinae. There seems to be unanimous agreement among ornithologists that the turkey shows less overall resemblance (at the supramolecular or organismal level) to the chicken than the pheasant does.
At the protein level, however, the similarities among these three species contrast with the organismal similarities noted above. Proteins and antisera. Chicken proteins were purified and injected into New Zealand white rabbits in order to elicit production of antisera for use in microcomplement fixation experiments. EFFLUENT VOLUME (ml) FIGURE 1. Initial purification of serum albumin by ion exchange chromatography of chicken serum on a column of DEAE-Sephadex (A-50) at pH 7.7. A continuous linear gradient of 0 to 0.3 M NaCl was used to elute the column. Fractions were collected and their absorbancy at 280 rnp measured. Fractions between the arrows were combined and designated DEAE pool.
Serum albumin (MW

Fremont, California).
Blood was obtained by wingvein bleeding with heparin (2%, v/v).
The samples were cleared of blood cells by centrifuging at 13,000 x g for 20 min at 4°C and were then dialyzed overnight against a standard buffer (0.1 M Tris, adjusted to pH 7.7 with hydrochloric acid) at 4°C. Approximately 7 ml of the dialyzed sample were added to a column of DEAE-Sephadex (A-56) equilibrated with standard buffer. A continuous linear gradient of O-O.3 M NaCl (250 ml 0.1 M Tris, pH 7.7 and 250 ml 0.1 M Tris, pH 7.7, plus 0.3 hi NaCl) was used to elute the column. Four-milliliter fractions were collected and fractions 84-95 were pooled (arrows, fig. 1 ). The protein in the pooled fractions was precipitated with 90% saturated ammonium sulfate and applied to a Sephadex G-106 column. Fractions 17-33 were collected and pooled (2.4 ml fractions) (arrows, fig. 2A ) and then precipitated with 90% saturated ammonium sulfate and dialyzed overnight against the standard buffer. The standard buffer had been used to elute the column. This material was then added to a second DEAE-Sephadex (A-50, pH 7.7) column which was eluted under the same conditions as the first except that the total volume used was 600 ml and 3-ml fractions were collected. Fractions 150-163 were combined (arrows, fig. 2B ).
The albumin present was precipitated, dialyzed against a potassium phosphate buffer (0.05 M phosphate, pH 5.3), and then added to an SE-Sephadex (C-50) column equilibrated with the phosphate buffer. The column was developed with the same phosphate buffer, and fractions 14-18 were collected (2.7-ml fractions) (arrows, fig. 2C Antisera to chicken albumin were made in two rabbits. Rabbit D was initially injected with 0.3 mg of purified albumin in Freund' s complete adjuvant and then at 5 weeks with 08.3 mg of albumin intravenously. Bleeding from the ear vein was done at 6 weeks (serum D3) and 7 weeks (serum D4).
Rabbit B was initially injected with partially purified albumin in Freund' s complete adjuvant and then with 0.5 mg of highly purified albumin, intravenously, at 7 weeks. Serum Bl obtained at 3 weeks was used in another study Purity of immune systems. Antisera and immunizing antigens were tested for purity by most of the criteria exemplified by Arnheim and Wilson ( 1967). Although traces of antibodies to impurities in the immunizing antigens were found in most antisera, we demonstrated in every case that the complement fixation titer of such antibodies was far lower than the titer of antibodies to the major component. Hence, antibodies to impurities could not interfere with the cross-reaction tests described here.
Micro-complement fixation ( MC' F ) . Experiments were performed according to the technique of Arnheim and Wilson ( 19' 67).
For experiments involving the dehydrogenases, the complement fixation buffer contained bovine serum albumin, Fraction V ( 1 mg/ml). The reaction times at 5°C were standardized at between 18 and 21 hr, depending upon the protein.
The degrees of antigenic difference between chicken, turkey, and pheasant protein measured by these tests are expressed in immunological distance units. To sum up, the available DNA and protein evidence is consistent with the idea that the turkey-chicken genetic distance is just as small as the pheasant-chicken distance.
The macromolecular findings contrast with the taxonomic practice of placing the turkey outside the subfamily Phasianinae, which includes the chicken and pheasant. This contrast does not induce us to advocate any changes in current schemes of galliform classification to take account of the protein evidence. We consider it premature to discuss the systematic problems that would be raised if one were to assign the turkey to the subfamily Phasianinae. Our reasons follow. First, it is not self-evident that protein evolution and organismal evolution proceed in unison. There is increasingly good evidence that protein evolution and organismal evolution can proceed independently. Indeed, protein evolution may not be at the basis of evolutionary changes in anatomy and way of life. Genetic changes in regulatory systems may account for much of organismal evolution (Wilson et al. 1974 ). This kind of genetic change is not detectable by current methods of protein comparison. We therefore adopt a cautious attitude toward interpretation of the contrasting results obtained by the protein and organismal approaches. It is quite likely in our opinion that the turkey lineage has experienced little protein evolution but much organismal evolution. This could explain why turkey proteins are not much different from their chicken counterparts, whereas in anatomy and way of life, the turkey differs considerably from the chicken.
If, on the one hand, ornithologists decide to continue basing bird classification primarily on overall resemblance in anatomy and way of life, it may well be appropriate to maintain the turkey in a distinct subfamily or family. If, on the other hand, it is decided, as recommended by Cracraft ( 1972), to base classification purely on phylogenetic (i.e., cladistic) relationships, then future protein studies may require modification of the turkey' s taxonomic position. There is now much evidence that protein studies can reveal approximate phylogenetic relationships among species. However, the protein results shown in table 1 are inadequate for construction of a phylogenetic tree because they were derived solely by use of antisera to proteins of one species (the chicken). In order to construct a phylogenetic tree from microcomplement fixation data, it is essential to use antisera prepared against proteins from several species, including in this case not only the turkey and pheasant but also other species of galliform birds. This work is now proceeding in our laboratories. The data obtained will hopefully permit a cladistic analysis of relationships among these species, similar to the cladistic analyses already made on primates 
